The phase diagram data of 47 binary organic systems were critically evaluated with the aid of a computer,.coupled thermodynamic/phase diagram analysis. The systems are based upon the three isomeric diaminobenzenes or benzidine, and the second components are compounds such as phenol and substituted phenols, polyhydroxybenzenes, benzoic acid, etc. The results of such an analysis of phase diagram data include the excess Gibbs energies of the liquid phases as well as the Gibbs energies of fusion and formation of intermediate compounds. The quantities were used to calculate a best phase diagram for each system. Such phase diagrams confonn to necessary thennodynamic -constraints and follow from stated evaluative criteria of experimental data.
Introduction
Solid-liquid equilibria of organic systems hitherto have received much less attention than those of inorganic systems (alloys, molten salts, ceramics). Interest in binary organic systems has often centered on the formation of intermediate compounds (e.g., as an aid in the identification of an organic substance). More recently the object has been the chemistry and solidification behavior of eutectics, important for the study of materials having controlled two-phase microstructures (in situ composites). I As is the case with inorganic sy!':tems:, hinary organic phase diagrams have been investigated by different methods and the results are often in disagreement or are contradictory. In particular, there is sometimes uncertainty concerning the number or stoichiometry of intermediate compounds -illustrated by several cases examined in the present article -which is crucial for any application involving the formation of new materials from solidification of melts.
The binary systems investigated here are all based on simple diamino compounds: the three isomeric diaminobenzenes, and benzidine (4,4'-diaminobiphenyl). The second compo" nents in the binary systems are compounds such as phenol, substituted phenols, di-and trihydroxybenzenes, etc. in which intermediate compounds are often formed. No evaluation of these data has been attempted hitherto and indeed in recent investigations the authors appear to be unaware of previous published work on the same systems.
Critique of Experimental Methods
The phase diagrams considered in this article were investigated by three techniques, viz., thermal analysis, the thawmelt method and the microthemlal method. Their main features are given here and implications for phase diagram evaluation are discussed in Sec. 4.2.
Thermal Analysis
This was used by Kremann and co-workers. 4 • 5 In this classic method, gram quantities of mixtures were us~d and temperature-time curves (both heating and cooling modes) were recorded. The sample was stirred and temperature indicated by a thermometer graduated in 0.10. Both eutectic and liquidus temperatures were detected. Although themlal analysis with organic mixtures frequently encounters serious experimental difficulty (see next section), it was found in the present work that Kremann' s results 4 • S were of equal or better quality than later data derived from other methods. When necessary precautions are taken, thermal analysis carefully done is the preferred method for best results. 
Thaw-Melt Method
This method was used by Dhillon and co-workers,8-14 Rai and co-workers 1S -30 as well as Rastogi et al. 31 It was developed as an alternative to thermal analysis which, when applied to organic substances, displayed several inconveniences. 32 Chief among these is severe supercooling, which may amount to 10° for un stirred samples. 33 This is aggravated by the low thermal conductivity of the sample, which sometimes can be quite viscous. The thaw-melt method is a refinement of the procedure used by organic chemists to determine melting points of synthesized compounds.
3 4-36 The mixture is first premelted, cooled and ground to a fine powder in a mortar. A milligram quantity is inserted into a thin-bore melting point tube and, if necessary, prutel.:ted frum the atmosphere in some way. The tube is attached to a mercury thermometer, usually calibrated in 0.1°, and immersed in a liquid bath, the temperature of which is slowly raised. Phase changes and the corresponding temperatures are noted visually. The temperature of first appearance of liquid in the sample is the eutectic temperature (thaw); the temperature at which the last solid disappears is taken as the liquidus temperature {melt).
This method is both simpler and faster than themlal analysis, and requires only a small quantity of material. There are, however, some weaknesses. Phase changes are detected visually only, and only the heating mode is used. Under these circumstances the eutectic temperature is usually more accurately determined than the liquidus temperature. This is because the first appearance of the liquid phase is readily detected from a completely solidified melt. Once the eutectic temperature has been passed, there is greater uncertainty in detecting the disappearance of the solid, for a number of reasons. The two-phase mixture may become cloudy, due perhaps to the presence of impurities; since there is no stirring, residual solid sinks to the bottom of the narrow column of liquid and there may no longer be equilibrium between solid and liquid. 35 This uncertainty is magnified when the composition being studied is situated on a steep portion of the liquidus (thermal analysis is also less dependable in this case).
The method used by Bergman and Arestenk0 37 was called by them visuai-poiythermal. Few details were given,37 but it evidently was similar to the thaw-melt method, except that only the liquidus temperature was noted. For systems containing phenols and naphthols, the mixtures were stirred and seeds were introduced.
Microthermal Method
This may be considered as a variation of the thaw-melt procedure. The small quantity of sample is placed between microscope slides, slowly heated and observed through a microscope. The technique was developed and used extensively by Kofler,38 who called it a microthermal method. It was used here by Stancic et ai. 39 
Computer-coupled Thermodynamicl

Phase Diagram Analysis
This technique is based upon well-known principles of calculation pf phase diagrams from the themlodynamic properties of the phases. Such an analysis provides a set of selfconsistent thermodynamic equations, which simultaneously reproduce the thermodynamic. properties and the phase diagram of the system. It also yields a thermodynamically correct smoothing of experimental data and thereby a more reliable estimate of error limits.
The principles and general procedure of this type of analysis are the same as those detailed previously, 2 where they were applied to binary molten salt systems. The method was equally successful for the binary organic system benzene-cyclohexane. 3 In the present article the same approach is used, with minor differences occasioned by the nature of the systems studied. These are discussed further in this section.
Thermodynamics
The pertinent themlodynamic relationships were outlined previously. 2 In the present work, the excess Gibbs energy of the liquid phase was represented by a simple polynomial in mole fractions ' (1) for the binary system A + B. The parameters go, gh etc. are 
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found that the simple expression, Eq. 0), was entirely adequate, with at most three coefficients. It is implicitly assumed, therefore, that the liquid phase is not highly structured and that there are no liquid miscibility gaps.
In all systems studied, G E was taken to be independent of temperature. This assumption was justified in the present work, for two reasons: (a) the temperature range represented by the liquidus was small, and data scatter was often severe; (b) there have been no independent measurements of the heat of mixing in these systems (e.g., by calorimetry) which would enable a separation of the HE and SE terms in the relation G E == HE -TSE.
Limiting Slopes of Liquidus Lines and Solid Solubility
This consideration proved to be of some importance in the critical evaluation of the experimental phase diagram data, and so is treated in some detail here. From purely thermodynamic principles, a relation can be derived between the slopes of the liquidus at the composition extremes (xs -0, Xs == 1) and the extent of solid solution at these compositions. For example, in the limiting case Xs ~ 1 (pure B), both liquid and solid phases become Henrian and the excess Gibbs energies approach 7.ero. The Gibbs energy of fusion of B at temperature T is well approximated by the expression AfusHsO -TIT fus ) , where AfusHs is the heat of fusion at the melting point Tfus. In this case it can be derived thermodynamically2 that
(dxs/dT)c -(dxaldT)s = AfuJIs41RTfus (2)
where dxaldT is the slope of the liquidus or solidus at Xs == 1. The expression on the RHS ofEq. (2) is simply the reciprocal of the well-known freezing point depression constant and depends only on properties of the solvent (B in this case). A similar equation may be written for component A.
In none of the systems dealt with in the present evaluations was solid solubility reported or measured; it was assumed, tacitly or not, that it was zero. (Similarly, intermediate compounds were assumed to be stoichiometric.) In those phase diagram measurements where eutectic data were reported, the eutectic temperature remained constant as far as the compositions studied approached the pure substances (usually up to within ° -10 mol %). In phase diagrams of organic substances, the crystallographic structures of the components are usually quite incompatible, and the assumption of zero solid solubility is justified (for example, in the case of benzenecyclohexane 3 , it was about 3 mol %). Thus, if the solidus term in Eq. (2) is set to zero,
In the present evaluations, Eq. (3) was used extensively in weighting experimental liquidus data near the composition extremes. In aU· the calculated phase diagrams (Figs. 1 -47 ) the limiting liquidus slopes conform to this requirement.
Optimization Procedure
The actual steps followed in an optimization of phase diagram data varied somewhat from system to system, but some In one or two cases, thermodynamic expressions were simply assigned, rather than derived from optimization, for reasons peculiar to the cases involved. Pertinent details of optimization and evaluation for each system are mentioned in Sec. 6.
Principles of the Evaluation Procedure
General Phase Diagram Considerations
In the original publications not all phase diagram data were tabulated; any untabulated data were read off the published phase diagrams. All experimental points -eutectic and liquidus -appear in the calculated phase diagrams.
Disagreement concerning the number of intermediate compounds for a system was often found when the system was studied. by more than one investigator. In addition, simple thermodynamic consistency considerations often dictated, in the present evaluations, the positing of a change in the stoichiometry or number of compounds present in the system. In particular, the excess Gibbs energy, Eq. (1), was found to be relatively small with little composition asymmetry. Consequently the liquidi on either side of a intermediate compound are closely symmetric. The reported phase diagrams sometimes violated this elementary requirement. Such cases are discussed individually in Sec. 6.
Weighting of Phase Diagram Data
As a consequence of strengths and weaknesses among experimental method (Sec. 2) as well as limiting liquidus slope considerations (Sec. 3.2), reported phase diagram data hoth within and among investigators were weighted differently in the optimization step (Sec. 3.3). Thus for data derived from the thaw-melt method (used by the majority of investigators), the following classification was generally used: a) Data given greater weight: eutectic temperatures and compositions; melting points of congruently-melting intermediate compounds. b) Data given less weight: other liquidus data. In a few cases where this weighting was overridden, reasons are given in the evaluations. In some cases, the liquidus was better defined in one report than in another, e.g., by a greater number of compositions. Despite their age, the data of Kremann et al. 4 , 5 , from thermal analysis, were found to be of good quality and were given more weight than more recent data from the thaw-melt method in a number of cases.
Status of the Calculated Results
The final calculated phase diagrams, shown in Figs. 1-47, as well as the calculated excess Gibbs energies of the liquid (Table AI) and Gibbs energies of fusion and formation of compounds (TobIe A2), represent the bcs/esults for the systems under consideration, based upon available experimental data and evaluative criteria discussed in Sees. 2, 3 and 4. Where calculated and experimental heats of fusion of compounds differ noticeably, this does not mean that the experimental value is necessarily in error. Such cases are discussed individually in Sec. 6. For each system a probable maximum inaccuracy of the evaluated phase diagram is offered; this simply reflects experimental data scatter, as well as possible bias in experimental method. Tables A 1 and A2 indicates data of possibly considerable uncertainty, but which were used in calculating the recommended phase diagrams. Such data are consistent with all other evaluated data in each sys,:, tern.
Information in parentheses in
In the evaluations and in Tables 1, Al and A2 the large number of significant figures given for thermodynamic properties does not indicate high precision; they are included for accurate reproduction of the calculated phase boundaries.
In those systems in which a diamino compound forms one component, it is placed uniformly on the right-hand side of the diagram. This facilitates comparison of phase diagram features among related systems.
Properties of the Pure Substances
For an evaluation of the present type, the quality of the recommended data depends upon the quality of the thermodynamic data of the pure components used in the calculations. A number of recent compilations of melting points and heats of fusion are useful 40 -45 . Of these, the collections of Domalski and co-workers 40 ,41 are particularly valuable because an attempt was made to eva1uate and rank data from different sources.· Acree's two compilations 42 .
43 are practically identical. The choice of data used in the calculations (Table 1) is discussed briefly here. An heats of fusion mentioned were determined by DT A or DSC. All temperatures are quoted to the nearest 0.1°, irrespective of source, since the precision of experimenta1 phase diagram data does not warrant citation of hundredths of a degree.
The Diamino Compounds
The melting points of 1,2-, 1,3-and 1,4-diaminobenzene lie in the ranges 100.7-103. 0°C, 62.3-65.9°C and 139.1-145.0 °C, respectivelyl3,15.31.41.42.46 There is only one datum available for the heat of fusion 24 .
Phenol and Substituted Phenols
The melting point of phenol 4042 lies in the range 39 . .5 -40.9 °C; the highest temperature is recommended 40 . The heat offusion40-42 was reported as 10581, 11514 and 11289 Jlmol nnd the recommended 40 vnlue wns chosen. For the 2 ,3 and 4-nitrophenols, the melting points are 44.8, 46.0 and 96.8, 97.0 and 112.0-114.0°C, respectively37.41. 42 .47 ; the recommended data 41 were used. For 2A-dinitrophenol. there is only one source 41 . For 3-aminophenol, there is an appreciable reported 43 ,46,47 melting point rarige, 123.0-127.0°C. The value chosen, 125.4 °C, was read off from the phase diagram 24 evaluated in the present work. The reported heats of fusion 24 ,45 are 22980 and 24700 J/mol.
Di-and Trihydroxybenzenes
Melting points 13 ,15,31,40.42,46.48 and Kremann 4 are accurate; the remainder were high 15-30 (+3°) or lowS (-1.5°). All benzidine data are accurate.
For 1,2-, 1,3-DHB and 1,2,3-THB all data are accurate. For 1,4-DHB, the experimental datum 12 is high (+1.5°). For the naphthols, all data are accurate except Bergman and Arestenko 37 for 2-N( -2°).
For phenol, only DhiIIon l2 was faulty (+2.1 0). For 2-NP, both Dhillon 8 and Bergman and Arestenko 37 are high (+1.7°, + 1.2°). For 3-NP, 4-NP and 2,4-DNP Kremann 4 is low (-1.3°, -2.3°, -3.8°).
The observed melting points for benzamide II, benzoic acid l9 . 39 and 3-nitrobenzoic acid2~ are all accurate.
In the evaluation of the phase diagram data, Sec. 6 below, it was found that a perceived inaccuracy in melting point of the end components was not necessarily associated with a corresponding inaccuracy in the melting behaviour of mixtures. In the same manner it identifies the stoichiometry of intermediate compounds, e.g., in the above-mentioned binary system the designation 2: 1 refers to the compound of mole ratio A2B.
In. the evaluations, where there are more than one eutectic in the system studied, these are identified as E I , E 2 , etc; In all cases, the temperatures and compositions indicated in Figs. 1-47 are the calculated (evaluated) data. ... FlO. 1. The system 1,2-DHB {A) + 1,2-DAB (8).
The transition for resorcinol at 96.0 °c appears on the calculated liquidus at XB == 0. The 1 
Data were obtained by thermal analysis4 and also by the thaw-melt method (checked by thermal analysis)12. There is marked disagreement concerning the liquidus over most of the composition range. There is also disagreement concerning the number and identity of intermediate compounds. Dhillon and Dhillon 12 show a 1: 1 compound melting congruently at 54.8°C and eutectics at 29.5 °e, XB -0.21 and 40.0 °e, XB -0.62. Kremann and Petritschek 4 postulated two incongruently melting compounds (1: 1 and 2: 1) and perhaps a congruently melting 4: 1 compound. In preliminary calculations, it was ascertained that a congruently melting 1: 1 compound was thermodynamically quite incompatible with liquidus data near it, whereas an incongruently melting compound fitted much better. Since the thermal analysis data 4 are much more plentiful in the critical region of the phase diagram, these data were given more weight. The postulated 4 2: 1 compound proved to be unnecessary, whereas the shape of the liquidus around XB = 0.2 suggested that indeed there might be a 4: 1 compound. Such a stoichiometry, though rarely seen in systems such as these, enabled the calculated liquidus to follow experimental data Probable maximum inaccuracy in calculated diagram:
Data were obtained by thermal analysis4 and the thaw-melt methods. The observed eutectics are E1 == 72.1 °c, XB == 0.29 and E2 == 63.0 °c, XB == 0.55. Dhillon 8 shows a 2: 1 compound melting congruently at 76.8 °C. The thermal analysis data 4 are more plentiful in the central part of the diagram and these authors 4 postulated, in addition to the 2: 1 compound, a 1: 1 and/or 1:2 compound(s). The liquidus data 4 near XB == 0.6 definitely indicate a break in the liquidus curve" suggesting a peritectic. The stoichiometry of the compound is undefined by the' available data; it Was nominally set at 1 :2. A ' 1: 1 compound proved unnecessary. In the optimization, greater weight, was given to the more plentiful thermal analysis re,. 
and the' optimized data for ·the .compound ( 
Data· were obtained by thermal analysis 3
• Since the. experimental melting points of the pure substances S are more or less inaccurate, the liquidus. data near the pure components were given less weight than the eutectic and 1:2 compound data. 
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Other calculated data are: EI = 81.9 °C, Xs = 0.388 and E2 = 72.1 °C, Xs = 0.691. The compound melts congruently at 86.0°C.
Probable maximum inaccuracy in calculated diagram: 
The phase diagram, Fig. 11 , was calculated with the use of Eqs. (36), (38) and (40). The central part of the diagram necessarily remains uncertain, but the construction shown in Fig. 11 
Data were obtained by the thaw-melt method and checked by thermal analysis 1 I. The data were tabulated but not plotted. This is a simple eutectic system. When the data are plotted, it is seen that both arms of the liquidus exhibit inflection points; such behavior may be spurious. The stated eutectic temperature ll is 70.2°C; the eutectic composition (not stated) is Xs -0.36. The benzamide liquidus drops off rather precipitously, but the other liquidus is close to ideal. This behavior, though thermodynamically innocuous, is unusual in a system where there is probably little interaction between the two liquid components 1 I. For calculating the phase diagram, the eutectic temperature (70.2 °C) was taken as the most accurate information in this system. In order to avoid inflection points on are E, = 58.5 °e, XB = 0.38 and E2 = 41.4 °e, XB = 0.79. The 1: 1 compound melts congruently'3 at 66.7 °e. The experimental limiting liquidus slopel3 at XB = 1 is grossly inaccurate; the LHS liquidus is, however, much better situated. For this system, therefore, the eutectic temperatures, the LHS liquidus and the observed melting point of the compound were given more weight than liquidus data on the RHS. The liquidus data between XB == 0.55 and XB =.0.82 are not compatible with the rest of the phase diagram, for either a 1: 1 or 1:2 compound.
These data were therefore ignored. The phase diagram, 
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a. Since the liquidus data for the compound are of good quality and cover a wide temperature range, more complete expressions for the thermodynamic properties of the compound (AB)/2 were calculated:
~fusGO= 100917 -1443.010T+ 198.72462TenT Jlmol (49) ~rG° = -103167 + 1437. 2485T -198.72462T enT J/mol(50) For uniformity of presentation, these properties are given in Table A2 in shorter fonn, viz., Eqs. (49) and (50) The calculated heat and entropy of fusion of the compound, Eq. (52), are considerably greater than those of either pure components ( Table 1) . The excess Gibbs energy of the liquid, Eq. (51), is highly negative to an unusual degree. The temperature range covered by the compound liquidi is small (4.5°), and consequently the uncertainty in calculated thermodynamic properties is high. For this reason, these data appear in Table A2 
For uniformity of presentation, these values are given in Table  A2 in shorter form, viz., Eqs. (55) and (56) 
Although most of the phase diagram remains somewhat uncertain, the calculated thermodynamic properties, Eqs. (57) and (58) 
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3-NP (A) + 1,3-DAB (B) .
Data were obtained by thermal analysis4 and by the thawmelt method For uniformity of presentation, these data appear in Table A2 in shorter form, viz., Eqs. (67) and (68) • Ref . 
Data were obtained by the thaw-melt method and checked by thermal analysisll. This is a simple eutectic system. The data were tabulated but not plotted in this reportl1; .the eutectic temperature is 39.5°C, and when the data are plotted, the eutectic composition is XB --0.54. The experimental ll limiting liquidus slopes at both ends of the diagram both differ noticeably from thermodynamic expectation. The eutectic temperature was taken as the most accurate datum in this system. Based upon this assumption, optimization showed that most of the liquidus data lie too high; in particular, the sudden curvature in the benzamide liquidus is suspect. The phase diagram, Fig. 23 The earlier work l3 reported the existence of a 2: 1 compound melting congruently at 109.3°, while the later work 1S . 18 showed a 1: 1 compound melting congruently at 110.0 °C. 
JAMES SANGSTER
and the thennodynamic properties of the compounds are, for In order to construct a thermodynamically consistent phase diagram, another compound -of assigned stoichiometry 2: 1 -must be included. All liquidus data were optimized, and greater weight was given to the E2 temperature and the melting point of the 1:2 compound. The phase diagram, Fig. 25 , was calculated with the use of Eq. (78) and the calculated thermodynamic properties of the compounds are, for ( 
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In Eq. (87) higher than the one from the thaw-melt method. This is a serious discrepancy. Probable maximum inaccuracy in calculated diagram: ± 3°
(LHS) ± go (RHS).
2-NP (A) + l,4-DAB (B)
Data were obtained by the thaw-melt method 8 and by thermal analysis4. The reported eutectic iS4 42.5 °C, XB == 0.06 or 8 39.6°C, XB == 0.05; this is a simple eutectic system. The liquidus is well defined by both investigators .. ,B. All liquidus data • All liquidus data 4 ,8lie close to the calculated liquidus, but the calculated eutectic temperature lies above all the. eutectic data 4 . 8 • The experimental limiting liquidus slopes 4 ,8 at both composition extremes are thermodynamically correct. In a case such as this. the experimental liquidus. well defined over the whole composition range, was taken as definitive and thermodynamically entails a eutectic temperature higher than that indicated by experiment. The calculated eutectic is 41.9 °c, Xs == 0.061.
Probable maximum inaccuracy in calculated liquidus:
Data were obtained by thermal analysis4 and by the thawmelt method 
Since the temperature range in which the suggested AB4 compound is in equilibrium with the liquid is extremely narrow, no thermodynamic properties for this compound could be obtained by optimization; instead, quantities of reasonable magnitude were assigned, which reproduced the observed eutectic 8 and peritectic 4 temperatures. The assigned quantities for the compound (AB 4 !ltG-
The phase diagram, Fig. 31 , was calculated with the use of Eqs. (98), (100) and (102) The authors s claim the existence of two congruently melting compounds, 3:1 (118.0°C) and 2:1 (109.3 °C). In order for there to be a RHS eutectic at 88.5°C and XB ---0.75, there must be a compound in the central part of the phase diagram; a congruently melting 1: 1 compound was assigned as a reasonable conjecture. As a guide to the calculations, the three eutectics were taken to be at or near the three eutectic halts indicated experimentallys. All liquidus data were included in Probable maximum ina(.;cura(.;y in (.;akulated diagram; ± 5°.
Other Compounds as Second Components
Data were obtained by the thaw-melt method and checked by thermal analysis II. The data were tabulated but not plotted. This is a simple eutectic system. The eutectic temperature II us 87.2 °C; if the data are plotted, the eutectic composition is seen to be XB -0.4. All the liquidus data were weighted equaIIy in the optimization, with the following result: (113) and the phase diagram, ±r. IThe liquidus data of the earlier work 37 are more numerous in the region of the 1: 1 composition, and definitely show a break in the liquidus. For the optimization, the eutectic data of the later work 29 and the melting point of the 2: 1 compound were weighted preferentially; it was apparent that the 1: 1 compound liquidus data of Bergman and Arestenk0 37 were more accurate than the other 9 . The phase diagram, Data were obtained by the thaw-melt method 28 .The observed eutectics 28 are E, = 120.5 °c, XB = 0.14 and E2 = 118.0 °c, XB = 0.90. The 1:1 compound melts congruently28 at 145.0 °c, and its heat of fusion is 21190 J/mol. It was characterized by its IR and unindexed X-ray spectra, as well as by microphotography28. In the optimization, the eutectic temperatures were weighted preferentially. In a preliminary <!alculation, it was found that, if the thermodynamic properties of the compound were obtained by optimization, the calculated heat of fusion was --40 kJ/mol; this was rejected as too unrealistic. The experimental 28 heat of fusion was therefore used in calculating the phase diagram, Fig. 39 , together with the quantity
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The thermodynamic properties of the compound ( The congruent melting point of the 2; 1 compound iS 26 • 37 176.0 °C. This compound was characterized by its IR, unindexed X-ray and NMR spectra, as well as by microphotography26. Its heat of fusion iS 26 30650 J/mol. The experimental limiting liquidus slopes26.37 on the LHS are both faulty, which suggests that the reported. EJ temperature 26 .37 is too low. The liquidus data of the two investigations are in poor agreement in the range 0.5<XB<0.9. In any case, thennodynamic constraints require that there' be . another compound, the most probable stoichiometry being 1: 1. Preliminary calculations 144.0° showed that, on the assumption that there is a 1: 1 compound, the liquidus data of Bergman and Arestenk0 37 in the range Q.5<XB<0.9 are more accurate than the other 26 • In the optimization, therefore, the data weighted preferentially were: the E2 eutectic temperature l,4-DAB (A) + 1,3-DAB (B)
Data were obtained by the thaw-melt method, checked by thermal analysisl4. This is a simple eutectic system, and the observed eutectic 14 is 47.0 °C, XB = 0.59. The limiting liquidus slopes 14 at both the RHS and LHS do not correspond to thermodynamic expectation and the experimental liquidus data are probably too high. The steep descent of the LHS liquidus to the reported eutectic composition requires an excess Gibbs energy of the liquid which is incompatible with the RHS liquidus. The eutectic temperature was taken as the most accurate experimental datum in this system. The phase diagram, Fig. 47 , was calculated with the use of Eq. (158) G E (.e) = XAXB (-8612 + 8255xB) J/mol (158) and the calculated eutectic is 47.0°C, Xfl ... 0.675.
± 15°.
• Ref. 
